Smad3 Couples Pak1 With the Antihypertrophic Pathway Through the E3 Ubiquitin Ligase, Fbxo32.
Pathological cardiac hypertrophy is regarded as a critical intermediate step toward the development of heart failure. Many signal transduction cascades are demonstrated to dictate the induction and progression of pathological hypertrophy; however, our understanding in regulatory mechanisms responsible for the suppression of hypertrophy remains limited. In this study, we showed that exacerbated hypertrophy induced by pressure overload in cardiac-deleted Pak1 mice was attributable to a failure to upregulate the antihypertrophic E3 ligase, Fbxo32, responsible for targeting proteins for the ubiquitin-degradation pathway. Under pressure overload, cardiac overexpression of constitutively active Pak1 mice manifested strong resilience against pathological hypertrophic remodeling. Mechanistic studies demonstrated that subsequent to Pak1 activation, the binding of Smad3 on a critical singular AGAC(-286)-binding site on the FBXO32 promoter was crucial for its transcriptional regulation. Pharmacological upregulation of Fbxo32 by Berberine ameliorated hypertrophic remodeling and improved cardiac performance in cardiac-deficient Pak1 mice under pressure overload. Our findings discover Smad3 and Fbxo32 as novel downstream components of the Pak1-dependent signaling pathway for the suppression of hypertrophy. This discovery opens a new venue for opportunities to identify novel targets for the management of cardiac hypertrophy.